High tryptophan diet reduces CA1 intraneuronal β-amyloid in the triple transgenic mouse model of Alzheimer's disease.
Alzheimer's disease (AD) is a progressive neurodegenerative disease that impairs mnesic functions. The histopathology of the disease is manifested by the accumulation of intracellular β-amyloid (Aβ) and subsequent formation of neuritic plaques as well as the presence neurofibrillary tangles in specific brain regions associated with learning and memory including the hippocampus. Here, we analysed the effect of chronic (1 month) food diets containing low (LTrP), normal (NTrP) and high tryptophan (HTrP), 0.04, 0.20 and 0.40 g/100 g, respectively, on CA1 serotonin transporter (SERT) fibre density, intraneuronal Aβ deposition and total number of serotonergic (5-HT) neurons in an AD triple transgenic (3xTg-AD) mouse model. Nontransgenic (non-Tg) animals fed with HTrP displayed increased SERT fibre density in CA1 (35%) and in stratum lacunosum moleculare (S.Mol) (48%) compared to LTrP diet. Transgenic animals showed increased SERT fibre density in CA1 S.Mol compared to diet-matched non-Tg irrespective of dietary tryptophan content (104% for LTrP, 74% for NTrP and 35% for HTrP); no differences were observed in the total number of 5-HT neurons neither in the dorsal nor in the median raphe nuclei. However, and more relevant to AD, HTrP diet reduced intraneuronal Aβ density (by a 17%) in transgenic animals compared to transgenic animals fed with NTrP diet. Our results show that increased dietary TrP intake reduces intraneuronal Aβ load in the 3xTg-AD mouse model of AD, suggesting that enhanced TrP intake and in consequence a potential increase in 5-HT neurotransmission may be effective in reducing plaque pathology in AD.